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Ross-NAzzAL: Today is September 8, 2015. This interview is being conducted with Sunita
Williams in Houston, Texas, at the NASA Johnson Space Center for the International Space

Station Program Oral History Project. The interviewer is Jennifer Ross-Nazzal. Thanks again

for taking some time today to meet with me, appreciate it.

WiILLIAMS: My pleasure.

Ross-NAzzAL: Captain Williams, you became a member of the Astronaut Corps in 1998, and
since that time you’ve served in a number of capacities for the Space Station Program.
Following your training and evaluation, you worked in Moscow with the Russian Space Agency
on their contribution to the Space Station and on the first Expedition. In 2006 you flew on STS-
116, NASA’s twentieth Shuttle Station assembly mission, and remained onboard the Station,
serving as flight engineer for Expedition 14-15 crews. Six years later, in 2012, you served as the

flight engineer for Expedition 32 and commanded Expedition 33. That’s quite a list.

WiLLiaMs: It’s fun. I’'m lucky.

8 September 2015



International Space Station Program Oral History Project Sunita L. Williams

Ross-NAzzAL: You’ve been involved in so many ways with the Space Station. Can you talk

about how you became involved initially, and your role in Expedition 1?

WiLLIAMS: As the seventeenth group of astronauts that came here in 1998, we were pretty lucky,
because as soon as we got here the Space Station got rolling. That fall/winter was the first flight
of the first piece that went up to create the Space Station: Zarya, the FGB [Functional Cargo
Block], the first piece that the Russians launched. So it was almost immediately since we got
here, things were happening for the Space Station. It’s neat to look back and look at our careers
of our group of people. It’s all been Space Station pretty much the whole time.

Right from the get-go, | think all of us really wanted to be involved one way or another in
the construction, going up and living there, doing science experiments, or something that had to
do with the Space Station. As soon as we got done with our basic training, that was a brand-new
world; 1 came from the Navy helicopter world of test and evaluation and really had not much
insight into the space program except for what was historically out there and what was advertised
as cool. So it was like jumping in with two feet to really understand what was going on, just
learning about how spacecraft worked and then of course the International Space Station.

| was pretty pumped, because | come from a pretty diverse background. My dad’s from
India, my mom has a Slovenian descent. | was pretty excited to learn about Russia and the
Russians, particularly since I was in the military and it was a little different face on our
relationship in my early military career. It was neat to actually get in there and put my hand up
and volunteer to go to Russia. | knew a lot of people were doing that in the beginning, just to

understand the Russian part of the Space Station and how that was going to be integrated with
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the American part of the Space Station. Then, of course, how we were going to further on
integrate the rest of our international partners.

Then | thought, “Wow! Language and culture are the first couple of ways that you
understand a different system and program.” Tried to jump right in there with two feet and learn
the language a little bit and started spending time over there as we were doing what you’d call
procedure verifications on the Russian equipment with the Russian procedures. Essentially what
that meant was the Russian procedures were out there in Russian, and then we had a group of
translators who were translating them, although their backgrounds may or may not have been in
the space business. As new astronauts, understanding how space systems are supposed to work,
we would read through those procedures as they were translated into English and see if it
actually made sense to us. We were AsCans, astronaut candidates, at the time. If it passed the
AsCan test, then | think the rest of the astronauts would have been fine with the procedures that
they were going to get.

It was a neat opportunity. We lived in a place called the Volga in Moscow and would
take transportation—a group of us—out to a company called Energia, which in my mind of the
Soviet Union, lived up to every expectation, with the dual gates and the lady at the door with a
card-punch reader, the barbed wire, the lights, and all this stuff. So we were really stepping into
a Russian space company, and | thought, like | said, with my background as a military guy, that
was pretty significant, that we, as partners, trusted each other. Granted, we were escorted
wherever we were going, but still, we were welcomed with open arms to come in and do the job
that we were assigned to do. That was pretty cool.

Part of that was also going out to Star City for the first time and seeing the crews that had

been training there for a long time. Of course, Bill [William M.] Shepherd, Susan [J.] Helms,
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Jim [James S.] Voss, for a number of years, had been training. Seeing what they were doing, and
then seeing the work that we did with the procedures get turned over to them and see[ing] how
they were going to react and what feedback they had, and how we could help them prepare and
get ready for the first flights to the International Space Station was a pretty cool step right out the
door after one year of just learning about space stuff. “Now get out there and actually put what
you learned to use and help these guys be successful on their mission.”

| think there was about 10 of us who were doing that, going back and forth to Russia:
Tracy Caldwell [Dyson], Doug [Douglas H.] Wheelock, Peggy [A.] Whitson, Mike [Edward
Michael] Fincke, Sandy [Sandra H.] Magnus, Rex [J.] Waldheim—I’m forgetting somebody—
Piers [J.] Sellers, mostly class of 96 and the class of 98 who were helping these guys get ready.
So it was a lot of fun. It was eye-opening, and I think it really got all of us in the mode to really
want to be part of this program as well, being not only here on the ground, but really wanting to

go to space, getting ready to go on a Shuttle or on a Soyuz eventually.

Ross-NAzzAL: You mentioned you raised your hand?

WiLLIAMS: Right away, yes. | was like, “Sign me up, | want to do that.” | was in a really nice
position; I have a great supporting family and husband. He’s also military background. We both
deployed quite a bit when we were active duty military, both of us together. | told him that |
thought this was a neat opportunity, and he was like, “Go ahead.” So our family situation lended
itself easily to this, which was nice too. He’s pretty supportive and interested himself. He
actually had the opportunity to come to Russia right before the first Expedition crew launched as

well, and we got a chance to tour around over there. I think it’s going to be part of your family
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life whether or not you like it or not. Once you become part of this office, your family gets

involved one way or the other.

Ross-NAzzAL: Did you get to see the launch of Expedition 1?

WiLLlAmMS: | did, yes. If you watch the IMAX film of the ISS, | have a cameo in there carrying
Shep’s bags as he arrived in Baikonur right before the launch. | was down in Baikonur for the
launch; my husband had just got to Moscow, he watched the launch from Mission Control at
TsUP [Moscow Mission Control], and then we were around together before docking, because in

those days, in my flight too, it was two days before the docking.

Ross-NAzzAL: Wow, that’s pretty cool.

WILLIAMS: Yes, it was pretty neat.

Ross-NAzzAL: Had you seen a Shuttle launch before then?

WiLLiams: Yes, | had. One Shuttle launch, 4A [STS-97], which was pretty neat, because 4A
brought up the very first solar array, P6, for the Space Station, which was necessary before they
put on the laboratory Destiny. That was the power that was going to support the U.S. laboratory.
Those were two critical steps before you could have people get to the Space Station. So yes, my
very first Shuttle flight was 4A, and then Shep’s launch, which was in October. I think 4A was

that summer. So those were all in rapid succession.
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Ross-NAzzAL: Could you compare and contrast the two? Were they very similar or different?

WiLLIAMS: You know, Brent [W.] Jett was the commander of 4A, and | got to know him pretty
well, another Navy guy, just like Shep; I think the Navy guys get to know each other pretty well.
I knew what they were doing, [but] I think I didn’t understand the enormity of what they were
doing, putting on this humongous solar array with the robotic arm on the Space Shuttle, which
was pretty incredible, and how they actually maneuvered it. Joe [Joseph R.] Tanner was on that
flight as well, and Carlos [I.] Noriega. | understood it just from the periphery. Those were my
friends, and it was nighttime, so definitely it left an impression that you hope your friends are
going to be okay.

With Shep’s launch, the rocket’s a little smaller, the Soyuz rocket; you’re a little bit
closer, so the feeling, the sound, the pressure are pretty comparable. I think | had worked a little
bit closer with those guys and knew that they were going to be gone for a long period of time, so
I think it was a slightly bigger impression on me with Shep’s launch. The two Russians, of
course, had become my good friends, Sergei [K.] Krikalev and Yuri [P.] Gidzenko. | had
worked with them as well as Bill Shepherd, all of us had, for the last year and a half or so, so it
was neat to see those guys, who we really helped, things that we did helped them get into space.
I think that was a little bit bigger impression. Pretty psyched for it.

I think you have this impression that your country’s stuff is going to work. You’ve seen
it before on TV, and when you’re someplace else watching somebody else’s stuff, you feel like
it’s going to work but you’re not 100 percent sure. I don’t know why. That seems goofy, but I

think it’s true. Until you get knowledgeable about it yourself a little bit, I think you’re
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additionally crossing your fingers and hoping everything’s going to go okay. Like I said, it’s a
little bit goofy and a little silly. I feel very confident in the Russian stuff. Myself, I’ve launched
on a Russian rocket, so I don’t have any questions about it. I think it’s just the fear of the

unknown, and at that point in time it was a little bit more unknown to me.

Ross-NAzzaL: Would you talk about your first Expedition, 15, being flight engineer?

WiLLlAms: | think everything, for the first time, is the first time, so you go into something with
your eyes wide open, and I think I never really thought it was going to happen. | saw my friends,
like I mentioned before, launch into space. Of course it’s getting closer and closer to our class,
and people in our class getting assigned and actually going to space, but you never feel like it’s
really going to happen to you, at least that was my impression. When we were getting ready to
launch on STS-116, we actually had one launch attempt that didn’t happen. It got all the way
down to about the five-minute hold, and then we stopped, which is a little bit farther down than
the general hold is. It’s usually about nine minutes, but we went all the way down to right before
APU [Auxiliary Power Unit] start, and we ended up having to scrub because of weather
downstream. Then we were going to get ready to launch two days later, and the weather was
seemingly, at least at the pad, much worse. It was actually raining on us when we went out to
the pad.

So again, | think that was one other piece of reassurance that this is never really going to
happen to me. Not only me, but also the other rookies on the flight, Joanie [Joan E.]
Higginbotham and Christer Fugelsang. They had been training for even longer than myself. |

think all three of us were a little bit in disbelief it was actually going to happen. So when it did, |
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think the three of us were pretty much hootin’ and hollerin,” like, “Oh my god, here we go!” It
was pretty loud on the middeck. Actually the flight deck guys were like, “Hey, you three, be
quiet down there,” and we were like, “Yes, here we go! Here we go!”

It was great to train with those guys. | was a little bit of an outsider, 1 would say, because
| had always, on my path, been a long-duration guy. | had gone from flight to flight, increment
to increment. Started, | think, with Expedition 8 and got all the way up to Expedition 12. | had
trained with all these different Expedition people, and that was on the cusp of Columbia [STS-
107], so initially we were all going to go on Shuttles, and then people went on Soyuz. Then we
were still part of the assembly, so finally it got nailed down to 12A.1 [STS-116], and I finally got
put onto this crew. There was a little bit of crew changing around after Columbia also, just to
optimize commanders and pilots and EVA [Extravehicular Activity] crews and things like that.
It finally settled out so | came into their training flow a little bit late, but they welcomed me with
open arms, and | felt like | was absolutely part of 116 by the time we got down to the last six
months before flight and it was really going to happen.

I will also say, when we shut the hatch and those guys were going home with Thomas
Reiter, | was like, “Wait a minute, what am I doing? I’'m still staying here. Why aren’t I going
home with those guys?” It was a little bit of adjustment, I might want to say a mind adjustment,
to try to get my arms wrapped around [the fact] that | was going to stay. Of course | had great
friends up there—Mike [Michael E.] Lopez-Alegria, Misha [Mikhail] Tyurin, who | joined
Expedition 14 with. | remember being in the Soyuz capsule with the window tilted a little bit,
looking out at the Shuttle as it undocked and flew away. It was a tough moment, but then | went
down to the table and had dinner with Misha and L.A., and all was much better. Then started a

really fun increment.
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Maybe | have low expectations, but | never had an idea of how cool it was going to be to
really live in space and adapt to space and just feel like you’re at home in space. That’s what
Expedition 14 did for me, and part of that was three spacewalks with L.A. | had done one
spacewalk during the Shuttle flight with Bob [Robert L.] Curbeam, who was awesome and
taught me confidence and ability to just get out there and get stuff done, because we encountered
a lot of interesting things. As you might have known, one of our solar arrays didn’t quite retract
all the way, so we had to go up and shake it, to get it to move and do a couple of different on-the-
fly types of things to get this thing to work.

| think it was really solidified when I did my three spacewalks with L.A., and we had set
tasks that we had to do. These were critical parts of changing the Space Station from a
temporary living quarters to a more permanent living quarters, as we changed out the heating and
cooling systems from temporary to more permanent, changed electrical power systems [from]
temporary to permanent. These tasks were not simple, never been done before. They were hard;
they didn’t all go as planned, sort of went out of order. Again, the confidence that I gained with
doing spacewalks with Beamer was then solidified with L.A. as he taught me a lot of tricks of the
trade and how to talk to the ground to make sure that they understand the issues that we’re
having, and then solve them. I couldn’t have asked for two better mentors for spacewalking.

So Expedition 14 rolled into 15 was all about construction of the Space Station and
getting it to its more permanent configuration. That’s spacewalking, but that’s also inside, too.
We did a lot of rewiring for the computer systems on the inside as well as oxygen generation and
other things to make sure the inside of the Space Station was ready to go.

There was a little bit of a gap in there, because STS-117 was supposed to come up and

add on another solar array while we were there. However, they were delayed because their
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external tank got hit with hail out on the launchpad, and they had to roll the whole stack back
into the VAB [Vehicle Assembly Building] and fix up the external tank. We all thought that was
a joke, too. We were like, “No, you gotta be kidding me. That’s not really happening.” They
were like, “Well, yes, it really is happening, and no, this next Shuttle is not going to come for a
while.” “Oh, okay, well, whatever that means.” That gap was actually pretty interesting for me.
It was a time when L.A. and Misha were going home, and then | was going to be there with two
Russian colleagues, Oleg [V.] Kotov and Fyodor [N.] Yurchikhin. Maybe | underestimated
again the enormity of the feeling that | was going to have. When L.A. left, | was like, “Oh my, |
am the only American up here at this time. Maybe 1’d better watch my language and I’d better
be nice.” | have big shoes to fill.

But it felt good. It didn’t feel overwhelming, but it was a little bit surprising to me how
significant that felt. With the delay of STS-117, it allowed a little bit more time to do some
science, and | could really appreciate the Space Station for its ability to do some really neat
science, including fluid experiments. I’m trying to think of other things that we were doing on
14—I’'m getting a little mixed up with [Expedition] 32—biological experiments, food
experiments, fluids experiments, growing plants experiments. The Space Station was just
starting to do science type of stuff, so it gave me a real good appreciation of that, and how
flexible, also, the flight control teams and the investigators can be to really make the most of this
amazing Space Station and laboratory in the sky.

At the end of that, my good buddy Clay [Clayton C.] Anderson came up; he came up on
117. They were somehow able to move a lot of stuff around so that they could add one more
crew member, so they added Clay to it, and they brought me home. We weren’t going to switch

out until STS-118, but they were able to make it all happen. Another hats off to the guys in the
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program office who were able to reallocate priorities and get me home in 195 days, which was a
little bit longer than anybody had expected. As a relatively young guy, that was important
because it was eating up my radiation. So if | was going to ever get to fly again, | needed to
come home at some point in time, and there were a lot of good folks, Chris Hadfield being one of
the ISS ops guy, looking out for all of us who were up there, making sure that we actually would
have the opportunity fly again. That was good for me, and it allowed Clay to get up there and
jump into his Expedition, do a couple of great spacewalks with his Russian counterparts, and
then get ready for 118, who was the group that he was training with. So a lot of good friendly

faces for him to meet up with.

Ross-NAzzAL: Talk about Expedition 32/33. You mentioned that 14 and 15 were really focused
on the construction of ISS; now the Station was built, you weren’t flying up on a Shuttle, you
were flying on a Soyuz. There have got to be a lot of differences, plus you got to command an

Expedition.

WiLLiams:  Yes, 32-33 was pretty special, really awesome. [Expedition] 14/15, like I was
mentioning, the first time is always the first, but 32-33 | felt like now I really knew what | was
getting into. It wasn’t going to be as much of a surprise, except for the fact that we’re launching
on a whole different vehicle from halfway around the world, so that was all exciting and
challenging. | had great crew members, not Americans, one Japanese and one Russian, AKi
[Akihido] Hoshide, Yuri [I.] Malenchenko, who | got to fly with in the Soyuz, and then got to
see two other groups of folks on the Space Station: 32, Joe [Joseph M.] Acaba, Gennady [I.]

Padalka, Sergei [N.] Revin—one of the most experienced guys, Gennady. Then on the back
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side, Kevin [A.] Ford and two Russian rookies, Evgeny [l.] Tarelkin and Oleg [V. Novitskiy]. It
was totally the major gamut.

The training for that flight was pretty cool, too. We backed up somebody from every
single agency, which was pretty neat—European and American and Russian. We were the
backup to them, and then the backup to us was a Canadian, an American, and a Russian, and we
had a Japanese guy onboard. It was really neat to see all the different cultures play together,
work together, understand really what the backup concept is. Of course we had that with the
Shuttle, but it was only one person switching out for the Expedition. Here it was a whole
different crew, and it’s nice to be a backup so you could understand and see all the launch
preparations and also understand all the Russian traditions that are associated with a launching
on a Soyuz, and going down to Baikonur and hearing the history of Yuri Gagarin and Sergei [P.]
Korolev and how all of that happened. Really getting to know all that was, | think, a huge part of
that Expedition.

| think it goes back to the very beginning of when | was in AsCan and getting my first
job. 1 think the important part of the International Space Station is understanding all these
different cultures and really trusting them when you are going to go launch on their spacecraft,
and really becoming really good friends with not only the cosmonauts, but also the trainers and
the search-and-rescue people and the Russian management, who are signing their name on the
dotted line to put you in that rocket and launch you.

It was a great experience, and again, you get to drag your family and friends into it,
which is fun. | think my husband was pretty surprised at how different Baikonur is from
Kennedy [Space Center, Florida], to say the least. But they serve the same purposes, they’re

places where not a lot of people live, because you’re launching dangerous rockets and
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downstream you’ve got to worry about what’s going on with the rockets. I think there was a lot
of good appreciation, and it’s nice to actually have brought all that tradition back to your friends
and family, who probably, for no other reason, would’ve never learned anything about the
Russian space program. So | think a great time in our history to have shared all of that
commonality with people back here in the United States.

This was an Expedition that was planned to do mostly science. The going-in plan was
this is a laboratory. The Space Station is built; let’s get up there and just do as much science as
possible. We’ve got the Japanese laboratory, the European laboratory, U.S., Russian, the
Canadian arm; we’ve got an external platform, we’ve got an external airlock for payloads, we’ve
got lots of things going on, and get up there and do science. Just like my last Expedition, it’s
looking one way, but it turns a little bit the other way. We did a whole lot of science: inside,
outside. AMS [Alpha Magnetic Spectrometer] was up there as well. We had experiments going
on outside, doing things that I’m nowhere near smart enough to understand, collecting radiation
and understanding things about our universe, as well as doing the biological experiments, the
nutrition experiments, the physical fitness experiments, the fluid dynamics, flammable materials,
entropy, how all microgravity works with all that stuff. So it’s huge amounts of experiments. In
one day you’d be doing experiments all over the laboratory.

Our Expedition also turned out to have a couple of spacewalks. We ended up doing three
spacewalks during our time up there, partially planned. We had a big circuit breaker box on the
outside of the Space Station, it’s called a multi-bus switching unit (MBSU), that we knew we
were going to change out. Pretty important, it essentially routes one-quarter of the power of the
Space Station from the solar arrays all around to the rest of the Space Station. When you take

that out and change it, you have to bypass all that power, so it decreases the redundancy for a lot
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of the equipment on the inside. So we had to set that all up, and then we were getting ready to go
out and do the spacewalk and replace this box. We ended up having a little bit of a problem.

| take this back to the things that Beamer and L.A. taught me. That’s not a surprise; some
of this stuff’s been up in space for a number of years. It’s been through a lot of heating and
cooling cycles. It’s been in vacuum, so things aren’t going to work as planned. Like | said, |
learned that from my first Expedition. We didn’t necessarily even get our hands on this
equipment before it launched to space, because it was part of the assembly sequence. At that
time we had no idea that we’d be doing an Expedition that would be changing this thing out.
Yes, we’ve practiced this in the pool with things that worked ideally. Then you get into space,
and then people find out, “Oh, well, you know what? We forgot to tell you about this, this, this,
and maybe that might not work.” We had a hard time getting that box out, but we did, the old
one. We started to put the new one in, and the bolts actually started to cross-thread a little bit
and jam up, so we had to be a little bit careful, because we had to leave the box in a particular
position such that electrical power wouldn’t be jumping across the circuits. We tried a couple of
times, and then we ended up doing a pretty long spacewalk of about eight hours, Aki and myself,
with Joe Acaba driving the robotic arm.

We ended up having to do what | think everybody hates to do, just leave it as is and come
back in and reassess with the ground team. Take a couple of days, take a breather, and leave the
Space Station in that little precarious power situation, knowing we’re all going to have to live
like that for a couple of days. If we had another failure, things would’ve been a little bit more
sticky. Just have to deal with that and let the ground teams understand the problem and then

come up with a solution.

8 September 2015 14



International Space Station Program Oral History Project Sunita L. Williams

About four days later, we went back out again and had a plan of how we were going to
tap and die and bolt, clean it all off, regrease it up, and put it back in. Everything actually
worked as planned as the Boeing engineers and the folks on the ground had worked out. So a lot
of hats off to a lot of people who did a lot of work to get us ready to go, including coming up
with some homemade tools, with a toothbrush and some other little duct-taping things together,
essentially, to take out there, because you don’t have Home Depot or Ace Hardware up there, so
you’ve got to make your own tools sometimes and take apart other boxes to make a tap and die
system. But we ended up getting it all done, and that was just a normal spacewalk of about six
and a half hours, so that was good.

Then more experiments for while we were up there. We switched out, and Joe went
home. Kevin came up and had the opportunity to get him onboard just in time for us to go out
and try and fix a radiator leak. Aki and | again went back outside; poor Kevin had only been
onboard a couple of days, and he was the single guy to suit us all up and get us out the door.
Hundreds of steps in that procedure, and you really can’t screw it up, because you’re essentially
putting your buddy into a spacesuit and opening the hatch and putting them out into vacuum.
Kevin did an outstanding job, for having been on Space Station only maybe two days before that
happened. Poor guy, I think he had his Soyuz socks on for about a whole week because he never
had time to actually change his clothes and find all his new clothes up there. We drove him a
little crazy with getting stuff ready to go to get us outside, to hopefully fix that radiator leak.

We fixed it for a little while, but it wasn’t the prime cause of the radiator leak. So later,
on another Expedition, they ended up doing a further-on step to fix the radiator leak. Pretty
interesting how normal, whatever, mundane Expeditions are going to turn into pretty crazy

procedures and things that you’re going to do on the fly. I think everybody’s trained and ready
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for that, set for that, and happy to do as much as we can to make sure the Space Station is going

to keep flying for a long time,

Ross-NAzzaL: Would you talk about how Station has changed or evolved since you first
became involved, and any contributions or ideas that you came up with that resulted in some

changes?

WiLLIAMS: Oh, boy. Me alone, I don’t know, I’'m not that smart. So many people worked on

this amazing project.

Ross-NAzzAL: Or your involvement in the changes, | guess.

WiLLIAMS: You know, one of the things that I think is most impressive, and | could pretty much
recount every flight of the Space Station, because our class got here, like I mentioned, right in
the beginning. Now it’s full up and going and a huge laboratory. I think one of the most
interesting things is, I never thought, as we were getting trained for it, that all these things were
going to actually happen. I’'m like, “Eh, we’ll see when that happens.” | guess maybe it goes
back to even just launching into space, but I’ve become a believer.

If you watch the assembly sequence in rapid succession on a computer program or watch
the different flights of how the Space Station morphed, I call it Mr. Potato Head, because we had
to put things in a certain way in the beginning as temporary power and temporary heating and
cooling, for example, and then switch it around as we were building one piece after another onto

itself, onto the Space Station. I think it’s pretty incredible to see this thing. We’ve lived in it
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through all these changes, and for those Expeditions, all the way up to assembly complete, we
had to learn a bunch of different power configurations of the Space Station. During this flight
it’s going to be like this, during that flight it’s going to be like this, and this time it’s going to be
like this.

It was hard to wrap your head around that, and | think one of the amazing things are the
people who wrote all the procedures. | was part of the procedure validation team in the
beginning, and then luckily part of the group that did a lot of the procedures as we trekked along
through the assembly sequence. For those guys that continually crank out the procedures,
working hand-in-hand with the controllers, who understood how the technical parts of the Space
Station were changing and when and how those are important to the emergency procedures, for
example, and in periods of loss of communication, how the crew was going to handle any types
of malfunctions, those guys must have had to pull their hair out. They were working night and
day to update those procedures, get them onboard, get them printed, get pieces that had to be
placarded, make sure folks understood what the egress paths were with different spacecraft,
Soyuz and Space Shuttle, and where they were docking, because the docking ports were
changing at the time, too. That was a mountain of work and pretty incredible.

| think hand-in-hand with that was the EVA guys. We had a pretty big, good plan about
how we were going to do all of these—or that there were going to be a lot of spacewalks to put
these pieces and parts together, but actually to execute them and have all those procedures done
and tested out in the NBL [Neutral Buoyancy Lab] and thinking to the nth degree the things that
can go wrong, and trying to solve all those things—we call it an EVAD [phonetic]—before they
actually even launch the crew into space, is pretty incredible. I’d say the teams that went behind

all of that assembly are pretty awesome.
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Lastly, I would say the faith of the investigators, because it was a construction project for
a decade, and some of the investigators hung it out through that whole time and sent up small
parts of their experiments or at least got them working and put them in a shape and a form so that
they could be launched in an MPLM [Multi-Purpose Logistics Module], in a Shuttle, in a Soyuz,
or however the pieces and parts were going to go up there. That faith that they’re actually get up
there and then we were going to do the science, | think their persistence and their tenacity for
hanging in there has opened up the Space Station to so many other people now that it’s complete.
You’ve got universities, school kids, scientists all over the world interested in doing science on
the Space Station, and I think it’s a tribute to those initial guys who really said, “Oh, we can

handle this, we can do this.” A lot of different people have been a huge part of this program.

Ross-NAzzAL: What do you think are some of the decisions that you believe greatly impacted

the Space Station, policy or budget or what have you?

WiLLiAMS: Interesting. | think its legacy is the trust with the partner agencies, and | think
sometimes we were forced into that. Sometimes we worked so hard to make it happen by setting
up procedures. “This is how all the procedures are going to be written,” and the arguments that
ensue about that, and the waivers that have to happen because somebody can’t do that. We’re
working hard to try to make that work. Then something major happens, like the Columbia
accident, and you go from rotating crews on the Shuttle to rotating crews on the Soyuz, and you
have to really take a leap of faith, of trust, in good faith your partner’s going to come and take up

the slack for you and help your program get back on its feet.
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| think those things happen throughout the history of the Space Station program that have
made us all a little bit closer, have gotten us to the next step of trying to trust each other. | think
those are some of the things that you try to force at some point in time, and then they just
happen. | think those are the most significant. So when people ask me about the International
Space Station, yes, of course | say the science is really important, but | think the relationships,
the trust from one agency to the next, the transparency that we have with each other, | think

that’s the most significant parts of the International Space Station.

Ross-NAzzAL: So you think Columbia had a tremendous impact on International Space Station?

WiLLIAMS: Yes, | do. | think when they were launching—I had my head down, trying to get
ready for my Expedition with 12A.1—I didn’t understand all of the experiments that they had
onboard. On my second flight, when | really was onboard the Space Station as a science
laboratory, a lot of those things were like, “Oh yes, this was initially tested on 107, and this was
part of 107, dah dah dah.” And | was like, “Wow, they were really”—that flight was a long

flight with a, not a SPACEHAB.

Ross-NAzzaL: | think it was a SPACEHAB.

WiLLlAmMS: It was a SPACEHAB onboard? We had a SPACEHAB, but that was filled with
cargo. So they had a SPACEHAB as a laboratory. With the SPACEHAB and all the
experiments there to really ramp up and prove out some of these processes and theories that they

thought we were going to use for the Space Station, and obviously they did. So pivotal as a way
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that forced all of us in the space industry to turn around and take a look at what we were doing
and trust ourselves, as well as use what they did during their flight to turn around and take those
experiments and put them on the International Space Station. I guess I’'m the glass half-full type
of guy, right? You’ve got to look at things in a positive light, and I think they really contributed

to the Space Station.

Ross-NAzzAL: Can you share with me any sort of organizational or technical lessons learned

from Space Station?

WILLIAMS: Let me think about that for a second. I’'m thinking of something that will pop out in

my head.

Ross-NAzzAL: To me, that’s the more difficult kind of question to think about on the fly.

WiLLiams: Well, you know, | think one of the interesting things about the Space Station is it
looks all shiny and pretty and new, but it’s a little bit of a kluge. Hate to say that for a history
project, but it is, because it’s a lot of different partners and their ideas put it together. | think one
of the cool things was, we were able to at least share with each other the technical information of
how these things work together, how do they communicate, how does the guidance navigation
control system on one end of the Space Station communicate with the other, how does the
communication system of all these different countries actually work together. Technically,
everything does work, but it’s not ideal. I think everybody who’s gone up and lived on the Space

Station cracks up, like why is it called a light in here, and here it’s called some illuminating event

8 September 2015 20



International Space Station Program Oral History Project Sunita L. Williams

or something like that. I’'m making it up a little bit, but there’s different nomenclature for the
same darn thing in one module and the other, you want to pull your hair out and scream a little
bit.

| think one of the coolest and in-your-face examples is every module to module is like
that, and every spacesuit to spacesuit, like from the Sokol suit to the ACES [Advanced Crew
Escape] suit, to the Orlan suit to the EMU [Extravehicular Mobility Unit], they’re all different. |
think the International Space Station allows all of us on the ground, as well as in space, to look at
all these different ways of solving a problem and pick out the good parts of it, pick out the bad
parts too, and then hopefully design the next generation of spacecraft or spacesuit a little smarter,
a little better, a little more comfortable, a little more user-friendly, whatever it is. | think that is
another really key aspect of the Space Station.

I think we were actually, another happenstance, lucky not to convince each other to do
exactly the same thing. We’re actually lucky to put up all these different ways of doing things,
SO every partner gets the ability to take an evaluation and come out of that with a way that they
might want to do something a little bit better next time. Because we’re not going to have the
Space Station forever, it’s only a stepping-stone to help us build the next space program, space

project, and I think we’ll do it better for our next generation of explorers.

Ross-NAzzAL: Were there any things that you pointed out coming back from your Expeditions

that you know got changed as a result?

WiLLiams: Well, we have not landed in a capsule in a United States spacecraft for quite some

time, and | think we have forgotten some of those hard as you hit the ground lessons to learn
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about that. Or maybe it’s just been a little while. Now, coming into the suit-seat design of the
new spacecraft, commercial spacecraft, that are coming out, Boeing and SpaceX, as well as
Orion, | look at that stuff a little bit more closely, having lived through a landing in a capsule
under a parachute. It’s significant. It’s different than landing on a runway in a pseudo-glider
airplane of the Space Shuttle. How we design that protective equipment in light of this, we’re in
the twenty-first century here, where we can actually design things better and smarter. So the fact
that there’s another group of people, the Russians, who are landing on the ground under a
parachute, and how they design their suit and their seat mixture, and then how we’re going to do
it in the future with new technologies, I think there’s a lot to be learned, to be passed around, and
discussed, and talked about, and remind ourselves that we can actually do it a lot better than we
used to do it in the Mercury-Apollo-Gemini time frame.

I think we’re in a state right now that we’re able to take advantage of all those lessons
learned. That’s just an example. That’s just a launch and landing suit. We’ve learned a lot with
the EMU capabilities of how we’ve brought things back home to Earth and fixed them and
changed them, and then sent them back to space. Well, if we’re going to actually have people
live in space for a long period of time, they’re going to have to have spacesuits that they’re going
to have to be able to repair or make modifications to up there, or easily plug and play—along
with that easily plug-and-play type of equipment, how to make things advanced easier in the
future, not one-time spacecraft. You’re going to have to design a spacecraft that’s going to be
able to be upgradable, like computers nowadays.

We’re really taking advantage of technologies that have happened over the last thirty to
forty years as changing the mission that we’re going to be doing, and we can use the Space

Station to help us make these things better and smarter, | think, and safer.
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Ross-NAzzAL: What are some of your more memorable memories from Space Station?

WiLLIAMS: | think some of the best times up on the Space Station are having to do with just
interacting with the people onboard. Spacewalks, of course, are pretty awesome, and that makes
you stop and think, but it’s actually the part of coming back in that, to me, always left an
impression. I’m like the horse going back to the barn a little bit. Getting suited up, getting ready
for a spacewalk, it’s all fun and you’re excited and you’re ready to go, but coming back in, | was
sort of tick-tock. | want to make sure all the Ts are crossed; all the Is are dotted. We have to
make sure everything’s back in. [It’s] serious now. After getting in, closing the hatch, and
getting out of your spacesuit, then you can relax again, seeing the faces all around you of the
people that are there to support you.

On our long spacewalk, for example, Yuri and Gennady, who really had no real role in
getting us out of the spacesuits or getting us back inside, were there because they knew it was a
long spacewalk. They’ve done that. They’ve been part of history in creating their parts of the
Space Station, so they were ready to say, “Here, you want a hot cup of tea?” when [we came] in.
I think those types of things are really special. | remember when Misha and L.A. came in from,
I think it was Misha’s first spacewalk or second spacewalk, he was really tired, and to just sit
down and have dinner with those guys and reflect about where you are and what we all just did
out there, and what we’re doing up there, I think is pretty special.

| think the dinner table is key, and it revolves around some of the highlights of the
mission, things that are spectacular, and it brings you back. Sort of like here at work, you’re

like, “Ah, it’s just another day at the office.” And then something amazing happens and it makes
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you just stop for a minute and sit down with your friends in the cafeteria and go, “My god, | got
to put a spacesuit on today. That’s pretty neat. I got to fly the Boeing CST-100 in a rendezvous
sim, that’s pretty cool.” But it’s not every day. It takes those highlight things and then it brings
you back, and you just go, “We’re just a bunch of knuckleheads. How did we get to do that?
That’s pretty neat.” And in space, it happens, it really happens.

We launched these Japanese satellites, these micro-satellites, nano-sats, and Aki was the
man. He was putting them all together, and we made him show us everything that was going on.
It was just me and him and Yuri at the time. He was pressing the button, which meant,
unfortunately for him, he wasn’t in the window watching it. Me and Yuri were in the window,
and we had the cameras poised and ready. We’re sitting there, and you can imagine what this is
going to be like. Then these things come shooting out of the end of the robotic arm, and we’re
like [makes camera clicking noises] trying to take pictures as fast as we can. And we’re like,
“That was cool! We just launched little satellites.” It just so happened that; I think it was on the
fiftieth anniversary of Sputnik, it was in October, and it was like, “That is pretty neat. Where are
we in time, that’s pretty cool.” I don’t know, those neat things that you get to do, then you get to

reflect on them while you’re up there. Those things are fun.

Ross-NAzzaL: What do you think are some of your more significant challenges that you faced?

WiLLIAMS: Broken toilets.

Ross-NAzzAL: That doesn’t sound very fun, especially up there.
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WiLLiAMS:  Well, you know, and I’m joking around by saying that, but I think the biggest
challenge for me, particularly now that I’m reflecting on it, is we have things that break and we
don’t know as much about them potentially as we should. We spend a lot of time discussing
with the ground what the problem will be. A lot of things are very complicated. Even the toilet
system is complicated, and there’s a lot of analysis that goes on, and that trickles down into
logistics: how many parts are up there, how many times you can trade things out, and let’s trade
space, whether or not this is a good idea, a bad idea, how many toilets do we have, blah blah
blah. Anyway, | think the challenge is we spend a lot of time relying on the ground. 1 think
when we’re taking that next step and hopefully the Space Station will allow us to, now as a
laboratory, start taking those steps, getting a little bit more divorced from the ground and coming
up with systems and processes like water reclamation or changing drinking water, making
drinking water again. All of that has to be able to be solved up in space.

It goes hand-in-hand with, like I was saying, future suits, future equipment. 1 think we
have to start divorcing ourselves a little bit from relying on the ground if we’re going to take
those bigger steps, make a space station on the Moon, take a trip to an asteroid, take a trip to
Mars. I think the Space Station is a great place to do that, and it’s a little bit frustrating up there
about how reliant we are on the ground, but the Space Station is a pretty complicated piece of

equipment.

Ross-NAzzAL: You mentioned how many toilets do we have, so | have to ask you, just because

[I’m] curious, how many toilets are there on Space Station? Do you have backups?
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WiLLIAMS: There’s two, one on the Russian end and one on the U.S. end. When | was up there
for my first flight there was only one. We added the second one when we got six people. That
was one of the criteria. When we were up there for my first flight, we had direct handovers, so
two Soyuz there together, six people. It was quite a line at the toilet when you’re waiting for the
morning rush to get there with only one toilet. For example, right now we have nine people
onboard with only two toilets. It is a little bit of a waiting game, who’s going to go where, and
things like that, and if we’re using the urine to get reclaimed into water again. S0 when one
toilet goes down and you have to take the long trip down the other end of the Space Station to the

other toilet, it’s a little bit of a pain. But we all sort of compensate somehow.

Ross-NAzzAL: That’s interesting. [ never really thought about toilets before, until you

mentioned it. So what do you think has been your most significant contribution to Station?

WicLLiams: | think probably my most significant contribution is being not a real scientist. | say
that because I really don’t have a lot of preconceived notions about how things are going to
happen. It’s a unique environment, because there’s a lot of people who can hypothesize how
things are going to work in microgravity, but it may or may not come true. | think one of the
greatest contributions that anybody has is to be an open-minded observer. So when you’re doing
an experiment, or even when you’re working on a piece of equipment, just putting something
together, as we call it, IFM, in-flight maintenance, something may or may not work like the
people on the ground had expected. Rather than force things to happen the way the people on
the ground planned, if it doesn’t happen that way, I was very open to this to say, “Hey, that

doesn’t work,” and question myself: is it me, or is it maybe the way the experiment is set up?
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Ask that question to the ground, and take note of it, and you might stumble onto something that
nobody’d ever thought about.

That happened with capillary flow. On one of the experiments there, they had never
predicted a wicking angle of such-and-such, I don’t remember exactly what it was, but as soon as
we got it wedged to a certain degree, the fluid took off and went somewhere. | was like, “Oh no,
I did something wrong.” I called them back and I said, “Hey, can I reverse this? Because this
looked like I did something wrong here.” They’re like, “No, wait a minute, wait a minute. Let
us look at the video and see what happened.” Lo and behold, they had never planned on that
happening, and that shaped some new math equations that they were going to do to pass on.

I think for myself, that’s the best way to go about things, just be an open observer of
things that are happening. Because you have to remember, you’re in a really unique

environment, and nobody really knows how space works until you get up there and try it.

Ross-NAzzAL: Wasn’t that the point of science, was just to be an observer and document it?

WiLLIAMS: Yes, exactly.

Ross-NAzzAL: We have a couple more minutes, so | thought | would ask—you’re a runner, and

you did the marathon in space, and you also did a triathlon in space, which | thought was

interesting. So where did those ideas come from, to do that on the Station?

WiLLIAMS: Well, I was sort of facetiously but truthfully saying I’'m not a scientist. A lot of

people are really smart who go up to the Space Station. I wouldn’t say I’'m stupid, but I’'m not
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like the sharpest guy in this office by far, and a lot of people, like Don [Donald R.] Pettit, in this
classic example, had all sorts of things that he was going to do when he was up there. Because
okay, here we are, microgravity, the opportunity of a lifetime. Try something out, right? I'm
like, “Ah, I’m not that smart, I can’t come up with something.” One of the things that I’ve liked
to do for my whole life is work out. I don’t even remember learning how to swim; it was before
I learned how to walk. | was a competitive swimmer, and then | grew into running, and it’s just
sort of part of life. One of those things, you wake up in the morning, you do some type of
exercise, you take a shower, and you go to work or go to school or whatever. My whole family
is like that. So the one thing I think that | bring to the table is the importance of working out and
how, | think, important it is for kids and lifestyles; working out is part of your normal lifestyle.
The Space Station lent itself to it, because that’s what we have to do while we’re up there. We
have really no choice, you know?

What | was trying to do with the marathon—I had qualified for Boston, where I’'m from,
which is a big deal to me, I’ve only qualified for it a handful of times. I was like, “Oh, no, I'm
going to space. I’m not going to be able to run my marathon.” 1 talked to my sister about it, who
is also a runner after being a swimmer, and I said, “Well, maybe I could run it on the Space
Station, and you could run it on the ground.” She went and talked to the race director, and he
was all excited about this concept too, because one of his biggest things is trying to get kids to
understand that exercise is important. It’s part of a lifestyle. It’s not just sitting inside watching
TV; it’s getting out every day and doing something for your health and really why health is
important. It sort of took on a life of its own, and then | was like, “Uh-oh, I have to actually do

this thing now!” It was a bit of a challenge. 1 got myself up to about fifteen miles on the
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weekends beforehand to try to get ready for it, but then | was like, ““ It’s just going to be what it’s
going to be. I’'m just going to try my hardest and see if I can do it.”

Luckily enough, we had somewhat approval from the Russians to let me do it, because it
happened to be during that handover time, and the treadmill sits right in front of the pathway to
get to the toilet that I was talking about, so six of us up there, the treadmill’s right there, and the
toilet’s right behind there. I ran at the same time that the folks in Boston ran it on the ground,
which happened to be before our wake-up, so that was good, because at least a lot of people
weren’t transiting back and forth. But it also makes a lot of noise in the area where the Russians
are supposed to be sleeping. Our guys were great, and Oleg and Fyodor were like, “Yes, no big
deal. Don’t worry about it, we’ll be able to sleep. We’re tired anyway.” Mike Lopez-Alegria
stayed up for the beginning part and set up the camera and got me all set, then said goodnight.
Then about an hour before the end of it, it was about four and a half hours or so, everybody woke
up and they were all cool, they were cheering.

| was a little bit protective about the control box on the treadmill, because it was clicking
away. | was like, “Please, no one touch it and restart it.” [ wanted to make it to 26.2 [miles].
Everybody was good and hanging around me, they saw when it said 26.1, 26.2, and | had
everybody behind me, and they were like, “Davai, davai!,” which means “Go, go” in Russian.
Finally finished it, and they were all there to congratulate me and say “Yay!” So that was pretty
neat, that it was a little bit of a team effort. It got play on the ground, which was pretty neat to
me, because it did what | wanted it to do. It highlighted that astronauts who are up in space, we
don’t get away from it. We all have to work out, that’s just part of our DNA. We need to do

that; it’s for our health.
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Ross-NAzzAL: What about the triathlon? How do you swim in space?

WiLLIAMS: So instead of swimming, we used the ARED. It wasn’t there on my first Expedition,
it was there on my second Expedition, the Advanced Resistive Exercise Device. It’s pretty cool.
It’s like the concept of Bowflex, where you can change to any type of workout. You can go
from shoulders and chest, all the way down to deadlifts and squats for your lower body, then heel
raises. We designed a protocol to start from the top to the bottom, twenty-five minutes of just
doing exercises, one after another, on ARED. So that was my swim, and | was pretty tired,
actually, at the end of all that, because [I] went through every single body part. Then did the
bike. They had programmed in the resistance just like the hills on that course in Malibu,
California, and then I just ran the run, which is actually a pretty flat run on the real triathlon.
Along the same lines, actually I met Dr. Sanjay Gupta, and one of his big things as being
a doctor-reporter is to also try to get people an awareness about exercise and how exercise is
important. Every year he asks seven people to run the triathlon with him, and | had talked to him
about what we do in space before and after, and then he asked me, “Hey, it’s too bad you’re
going to be in space during the triathlon, or else you could run the triathlon with me.” Then he
started going, “Hey, can you do it up in space?” It was almost the same as the marathon, and for
the same reasons, actually, just a little bit more awareness about why working out is important

and health is important, particularly for the next generation of explorers.

Ross-NAzzAL: | wanted to ask about your blog, because you also did some blogging in space.

Why did you think that that was valuable and important?
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WiLLiams: | think one of the coolest things about being on a long-duration space mission is you
can gather people who have like interests with you and tell them about what you’re doing in
space. It’s hard when you just see somebody one time to really get them excited about space,
unless they go see a launch, or something like that, or watch a spacewalk. It’s like, “Oh wow!”
Or they have a direct connection with you. | think the blog was pretty neat, because | tried to
talk about things that people on the ground are familiar with. What cool parts of the Earth did
we fly over? Every week | did a blog. | talked about, “During this last week, these are some of
the really notable things that |1 saw when | looked out the window.” What food did | eat that
week, or what type of concoctions did I try to make? My mom is a really great cook, and my
sister is a great cook, and I’'m okay, but we all are imaginative with food. You can just eat space
food, or you can try to imagine this would be like Thanksgiving dinner, so I’m going to eat the
turkey, get the yams and some cranberry—try to make it like Thanksgiving dinner up there, or
some type of thing that’s familiar to you at home.

Then what workout things did | do that week, like this is what | was focusing on, like
getting ready for the marathon. My second flight I did a sprint protocol, and maybe that would
appeal to people who do like high-intensity exercise. There were five subjects, I can’t remember
the other two right at the moment.

Significant science experiments that we did that week, just what’s going on with the
Space Station, and then just general observations, just things that came to mind. A lot of that
was also like anniversaries or birthdays of people on the ground that | knew, that were family
and friends, and how they could participate.

In the beginning part what | flew over was a geography quiz. | think Scott [J.] Kelly’s

been doing quite a bit of that too, sort of brings people to the next week so they can sort of see
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what things look like from space and try to guess where it is on the Earth. So I did that blog, and
every week did those five things, and it was consistent, to try to keep people tied in to what’s
going on in space. | think one of the cool things about that, that went to a lot of different
teachers. | was in touch with my sixth-grade teacher, Angela DiNapoli, and everybody in
Needham, Massachusetts, got those blogs. All my cousins who have kids who are going to

school has got all those blogs. Kids got to read it every week, so that’s cool.

Ross-NAzzAL: That’s cool, they got to keep up with that.

WILLIAMS: You can drag all those people into space life, because they’re living it with you.

Ross-NAzzAL: Yes, that’s cool. The only other thing I wanted to ask you about, because I just

think it was such a unique thing that happened, is you welcomed that first Dragon spacecraft.

Can you talk about that?

WiLLIAMS: So we were the second, though, sort of. We were first but second.

Ross-NAzzAaL: Okay, well, explain that.

WiLLIAMS: Don Pettit’s Expedition [30], the one that we were the backup for, they had the very

first one, and that was the demo. We were the first one under the contract. So they got to grab

the first one. What did we call them? What did we say? We said we were taming the dragon. |

think Don was the first dragon slayer; we were taming the dragon, I think that’s how we put it.
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Something like that. What was neat about that flight was, it was the first one in a multiple of
them, so that was the first in a program, essentially line of cargo vehicles. It was guaranteed that
we had up-mass and down-mass. They gave us ice cream during that one to prove out the idea of
actually launching frozen things to the Space Station, so we got Bluebell ice cream sundae, a
bunch of them, a dozen of those little sundae cups up there.

We also got two other neat things, Google-YouTube did an experiment call to kids, |
think thirteen to eighteen, two groups of age groups, and the winners of that contest, we got their
experiments on that Dragon. Then we got the results of those experiments after they’d been on
the Space Station for their days, put them back into that Dragon, and it returned back home.

Of significance, one was just an amazing something, | have a difficult time remembering,
but the second one was Egyptian jumping spiders, which got a lot of attention, because we had
little spiders in their little habitats, trying to see how they would actually adapt to space life.
This spider, the way it catches its prey is, it actually jumps, and so in space that doesn’t work
quite right, so it had to figure it out. They were young adolescents when they started, and they
were older by the time they were there for thirty days, so you could actually see their size grow.
Initially they were pretty frustrated, and they weren’t really figuring it out. Then they figured it
all out, they were able to eat their prey. Then we packed them back up in their bubble wrap,
stuck them in the Dragon, and it landed off the coast of California. | know one of them for sure
came back to the Smithsonian in Washington, D.C., to live out the rest of her life.

That was cool. For SpaceX, too, it wasn’t just the fact that the vehicle was going to go to
the Space Station and dock, the vehicle was actually going to the Space Station and docking,
coming home with significant cargo that they needed to have back. The spider’s just one

example, but real stuff that needed to come back, get refurbished, and then sent back up to the
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Space Station again. It proved this concept of bringing things back after the Space Shuttle had

stopped flying so I think that’s why it was really significant to them.

Ross-NAzzAL: Absolutely. Well, it must have been quite a sight to see that vehicle and be part
of that. I think we’ve answered all the questions, unless there’s something else you’d like to add

about Space Station that we haven’t covered.

WiLLIAMS: What haven’t I talked about? I don’t know. It’s just a cool place.

Ross-NAzzAL: | can imagine. Very different from around here.

WiLLIAMS: | love the fact that we’re not scared or nervous to change it. We built it and it’s
awesome. It looks beautiful, and | wish everybody would get the chance to see it, at least see 3-
D pictures of it as spacecraft are approaching it, so you can see it from the outside. It’s huge; it’s
just amazing. We’re also not afraid to change it, and we’ve moved around big pieces and parts
already to accommodate other docking ports, or other ideas for different spacecraft in the future.
It’s not static, not static just in regards to space investigations that are going on inside and
outside, but also new engineering concepts and technologies, and that’s why we’re using it. It’s
going to be a sad day when it de-orbits, but that means that’s the next step in progress. I think
it’s a great project from the international partnerships perspective, and trust, the engineering side,
the scientific side, the social and cultural side. It’s really a neat program, very proud to be part of

it.
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Ross-NAzzAL: Absolutely. Well, thank you so much for your time today. Appreciate it.

WiLLIAMS: Thank you.

[End of interview]
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